generally has a polarization less than that of the zerostandard response in PFIA systems. Drug-free urine will therefore tend to depress the overall polarization signal from an immunoassay mixture, such that a small concentration of drug may appear to be present. The extent and variability of this effect can be characterized by testing urines from normal subjects to establish a positive/negative discriminatory cutoff concentration (10) (11) (12) . With a cutoff of 1 mg/L the methamphetamine PFIA reliably identified urines that had been reported positive by gas-liquid chromatography.
complexing agent (5) . These properties of DDTC suggested that the metalloprotein, alcohol dehydrogenase (EC 1.1.1.1) (6) , is a likely target for DSF interaction, and we initiated this work.
Here we report the findings of a study of the timedependent inhibition of alcohol dehydrogenase. The results of this and another investigation (7) indicate that DSF interacts with serum albumin (7), alcohol dehydrogenase, and ADH (1).
Materials and Methods
Apparatus. We measured NADH formation at 340 run in a Model 410 spectrometer (Gilford Instrument Labs., Oberlin, OH) at room temperature (25 ± 1 "C). We processed the reaction-rate data by using a standard least-squares fit with a Zenith Model 158 minicomputer.
Reagents. Equine hepatic alcohol dehydrogenase and dithiothreithl (DT) were obtained from the Sigma Chemical Co., St. Louis, MO. The enzyme solutions (40 mgfL) were prepared in pH 8.8 (50 mmol/L) pyrophosphate buffer, from an enzyme preparation having a specificactivity of 1.7 kU/g.
Procedures. The solutions for the time-dependent study contained 40 mg of ADH per liter. This corresponds to 0.6 Lmol/L, assuming a specific activity of 2.6 kU/g for the pure enzyme (8) and a relative molecular mass of 83 000 (8). Stock DSF was added to 5 mL of ADH solution to produce samples containing 0.6, 1.2, 1.8, and 2.4 p.mol of DSF per liter; DDTC-enzyme solutions contained 60, 120, 180, and 240 unol of DDTC per liter. These solutions were stored at 4 #{176}C, then assayed during several days. The assay solution contained 100 L of enzyme solution (enzyme, enzyme-DSF, or enzyme-DDTC), 100 L ofNAD4 (1.5 mmolJL), 100 LL of ethanol (2 molIL), and 2.7 mL of the pyrophosphate buffer.
Solutions for inhibition kinetics included 100 L of enzyme solution; 15, 25, 50, 65, or 100 iL of 1.5 mmol/L NAD solution; 0, 10, or 20 pL of DSF solution (3.0 mmolJL); 100 ;zL of ethanol (2 molIL); and enough pyrophosphate buffer to make a final volume of3.0 mL. The absorbance at 340 am was recorded during 3 mm. We calculated the resulting velocities, using a molar absorptivity of 6.22 mI mmol' cm1 for NADH (9).
Results and Discussion
Time-dependent studies. We observed that DSF is a reasonably strong inhibitor of ADH activity and is considerably stronger than DDTC when these two reagents are incubated with similar concentrations of alcohol dehydrogenase (40 mg/L). The results in Table 1 suggest that there is a reaction between DSF and a thiol group, e.g., Cys-46 (6). This particular cysteine residue is coordinated to an activesite zinc ion, which should readily react with the DDTC molecule formed by the Cys.-DSF reaction. Correspondingly, the reaction between DDTC and zinc in the absence of DSF is considerably more difficult, because the metal is already firmly coordinated to the protein (ADH).
With the above in mind, we repeated our previous experiment in the presence of DTF, a well-known thiol-groupprotecting reagent (Cleland's reagent). After 72 h, the presence of 4.8 zmol of DSF per liter, which ordinarily inhibits ADH activity by about 60%, had no effect on ADH (40 mgfL) in a solution that also contained DII', 24 mol/L.
Kinetics of inhibition.
The results of our time-dependent study led to the determination of a K for the DSF-ADH reaction. The ADH reaction is an ordered one, in which NAI) binds first to the active site of the enzyme, where zinc is coordinated to a cysteine residue (6) . We recorded the resulting linear-mixed inhibition kinetics shown in Figure  1 . These results are consistent with the reaction sequence (9) shown in Figure 2 .
In this reaction sequence, only the enzyme that does not From these results we conclude that the possible effects of DSF on alcohol dehydrogenase should also be considered when a clinical diagnosis is undertaken in Antabuse treatment of alcoholics. Further study is necessary if we are to understand the exact nature of DSF-ADH interactions and their resulting effects on patients treated with DSF.
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